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Abstract 
Shariatpur District, under Dhaka division with an area of 1181.53 sq km, is mainly surrounded by the two big rivers, 
the Padma at north and the Meghna at eastern side. Also, the Arial Khan River is located at the south western side of 
the district. When the Padma and the Meghna Rivers attain peak flood levels simultaneously, this district faces 
devastating floods. These floods have a destructive effect on agriculture especially on Aman (June- September) 
variety at optimum level of flood depth but also have a positive impact on next year’s Boro (December- march) 
production due to sedimentation by the previous year’s flood. So there is a scope of managing flood flows which 
ensures the optimum level of flood depth that promotes the crop production risk management. The present study 
provides a method for flood management aiming to crop production risk management. In this study, inundation maps 
have been produced using hydrodynamic model HEC-RAS and HEC-GeoRAS extension of ArcGIS9.2. Then 
calculation of optimal flood depth for crop production risk management has been done using some sophisticated 
statistical analysis. Finally, volume of water above the optimal flood depth has been calculated using GIS model with 
ArcGIS 9.2 and based on this, proposed some ways of flood flows management which ensure the crop production 
risk management. The study findings show that, the optimal flood depth is 1.85m (msl) in where Boro production 
would be safe and Aman production would face about 200 ton/yr loss, we can called this condition as crop production 
as farmers get more return from Boro variety. This study also find two equations that provide estimation of Mawa 
discharge depending on two upstream stations (Hardings Bridge and Bahadurabad Ghat) and targeted discharge of 
Mawa that needs to release from Mawa to the study area for ensuring the optimum flood depth.  
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1. Introduction 
Usually four types of floods are generally recognized in Bangladesh, among them the river flood; over 
bank flooding caused by river discharge, is the key type that has a devastating impact on Shariatpur 
district. In this region the main reason of this devastating flood is the influence of the Padma and the 
Meghna Rivers especially during late monsoon season (first phase of September month) and due to 
seasonal rainfall which eventually makes the district vulnerable to flooding. During this period the Aman 
varieties are affected but the next year’s Boro varieties become enrich as the flood leads enough 
sedimentation.  
Boro variety is high water intensive and enough sedimentation enhances the production. Whereas, 
Aman variety don’t face this type of problem because of having enough ground and surface water in 
monsoon period. But if flood occurs in high intensity (high flood depth) then Aman variety faces with 
huge loss but in the next year Boro varieties face bumper production due to having enough sediment. 
Again high depth of flooding occurs when water can’t drainage easily and with huge upstream flow. So, if 
we can manage the flood flows then depth of flooding would not be as higher as it hampers the Aman 
variety as well as enhances the Boro production by enough sedimentation. In this regard, we need to 
manage the flood flows which in turn will control the flood depth or ensure the optimum flood depth. 
Aiming to this philosophy, this study has found the optimal flood depth and how we can ensures the 
optimum flood depth in the study area. Regarding this, HEC-RAS hydraulic modeling has been 
developed for getting flood depths for different up-stream discharges and some statistical analysis have 
been carried out for finding the optimum flood depth and GIS conceptual model developed for managing 
flood flows towards crop production risk management.   
2. Research Objective 
This research objective is to propose some guidelines to ensure agriculture crop production risk 
management adapting to flood intensity. For this purpose, this study finds the optimum flood depth. 
3. Study Area 
The study area includes large part of Shariatpur district and some parts of surrounding districts such as 
Madaripur, Faridpur and Munshiganj District. The main focal point of this study is on Shariatpur District 
(Figure- 3.1). The total area of the project is about 1,700 sq.km. 
3.1. River System and Hydrologic Measuring Stations 
The Padma River is about 37 km in length of the river at its downstream reaches from the northern 
boundary of Zanjira and Naria upazila of Shariatpur district (Local Government Engineering Department 
2007). Another river named Kirtinasha originated in Naria upazila and out falls to Arial Khan River in 
Kalkani upazila. Another distributary of Padma River named choto Padma originates in Naria Upazila of 
Shariatpur District. From off-take it traversed to south through Naria, Bhederganj and Damudya upazilas. 
There are eight water stations of BWDB in the study area (Figure 1).  
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Fig. 1. Location of the study area 
4. Methodology 
4.1. Data Collection and Processing 
The sources of information used for this flood plain delineation include water level and discharge 
records, river cross section data, elevation data and land use map Water level and discharge data have 
been collected from gauge stations of Bangladesh Water Development Board (BWDB) on Padma River 
and Arial Khan River. River cross section and elevation data have been collected from IWM and USGS 
web site using ESRI products. 
4.2. Selection of Model Boundary 
To delineate the model boundary, it is necessary to find out the influential area of the Padma and the 
Meghna River. As the influence of Meghna has not been taken into consideration in this study, the areas 
underlying Meghna influence has been cut-off from the model boundary. Moreover according to Water 
Resource Planning Organization (WARPO) planning area the study area is situated under South- Central- 
51 (dominated by the Padma) and South- Central- 52 (dominated by the Meghna) catchments. So, in this 
study the South- Central- 51 catchment area has been included only.  
4.3. Hydrodynamic Model Development 
 Hydraulic model, HEC-RAS computes the variation of water levels along the channel and the values 
of water levels are overlaid on a digital elevation model (DEM) of the area to get the extent and depth of 
flooding using GIS (Gautam and Kharbuja 2006). In this study, HEC-RAS has been used to compute 
steady flow water surface profile along the channel reach for various annual maximum runoffs of Mawa 
station and corresponding date’s runoffs of Chowdhury Char station (Figure- 2). Spatial data like cross-
section, stream network, river reach, flow paths and others have been created using HEC-GeoRAS, (Arc 
GIS extension). These were then exported to HEC-RAS. The total number of drawn cross sections for the 
4 reaches modeled was 44. 
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4.4. Model calibration 
Manning roughness coefficient n, together with the channel geometry were considered having the most 
important impact on predicting inundation extent and flow characteristics. Therefore, the focus of this 
study is the calibration of the roughness coefficients. The 2006 water level data of Mawa point has been 
used as observed data for calibration of Manning’s n. 
 
Fig. 2. Schematized Model in HEC- RAS Data Editor Window 
 
Fig. 3. Location of the Water Level Measuring Stations 
 
Fig. 4. Conceptual Model for estimating Diverted amount of water using ArcGIS Tool box. 
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4.5. Floodplain delineation 
The model was run and the results were imported into GIS. Then the water surface profile calculation 
for unsteady flow was carried out. The values of water levels obtained were overlaid on triangulated 
irregular network (TIN) of the area to get the extent of flooding using HEC-GeoRAS extension of 
ArcGIS9.2. Thus TIN-based flood inundation maps have been produced. In this way, the HEC-RAS 
model was used to obtain seven inundation maps.  
4.6. Calculate the Optimal flood depth towards crop production risk management 
Relate between Aman production and depth of flood water: Model founded average flood depths of 
five locations (Figure 3) and corresponding discharges (highest) have been related. Again these discharge 
data have been related to corresponding Aman production. Then finally relate the flood depth with Aman 
production. 
Relate between flood depth and sediment deposition rate- without taking any practical experiment 
consider on literature. Islam et al (1999) studied on Ganges and Brahmaputra sedimentation. They have 
been estimated the suspended sediment load using a sediment rating curve, S = aQb………..(i). Here, S is 
the sediment discharge (kg/sec), Q is the water discharge (m3/sec) and b = 1.23 and a = 0.050 for the 
combined Ganges- Brahmaputra rives named as Padma River. For this study, it has been assuming that 
30% sedimentation has entered into this study area and from that portion 50% have been deposited.  
Relate between previous year flood depth and following year’s Boro production: - Here Boro 
production data relate with previous year sediment deposition rate. Now, another relationship (flood depth 
vs Boro production) has been set up considering the relationship between flood depth and sediment 
deposition. Now two basic relationships have been founded, one is flood depth vs Aman production and 
another is flood depth vs Boro production. Then from these two graphs optimal flood depth has been 
determined just considering no minimum Aman loss and maximum Boro loss.   
4.7. Managing Flood Flows for crop production risk management 
It is necessary to know how much water has to divert or cut-off from the study area. Basis on this, 
flood flows management technique(s) have been discussed. For this purpose ArcGIS toolbox, the 
conceptual model for managing flood flows towards crop production risk management has been 
developed (Figure- 4). 
5. Results and Discussion 
After several trials the best match between simulated and the observed water levels has been achieved 
using manning’s values 0.039 for the left bank, 0.045 for the main channel and 0.054 for the right channel. 
With the calibrated Manning’s values, the model has been run again using 1998 flood and it shows that 
observed value and simulated value are closely matched which indicates the calibrated value of 
Manning’s roughness coefficients are reasonably acceptable. Finally inundation maps have been 
produced. By statistical analysis 1.85 meter (mean sea level) optimum flood depth has been found (Point- 
B) (Figure- 5). The point B is chosen then Boro production would be safe but in this case it has not any 
scope of more production as it starts to go down. Moreover, Aman production would face about 200 
ton/yr loss at this flood depth. Prior to ensure the 1.85m flood depth, it has been calculated the volume of 
water that is generated by flood depth of above or equal and below 1.85m and total volume of water 
generated by all level of flood depth. Then finally targeted discharge has been calculated for each original 
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discharge hit at Mawa point and an equation has been developed (y = 44.55x0.604 ) (Fig- 6)  
 
 
Fig. 5. Finding Optimum Flood Depth 
 
Fig. 6. Original Discharge Vs Targeted Discharge 
6. Conclusion 
So in conclusion, we can say that if we follow the generated equation then 1.85m will be ensured 
towards the crop production risk management in the study area. This study has some limitations such as it 
didn’t consider flood plain velocity, existing flood control projects’ effectiveness etc which can be a 
future path for further research. 
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